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HEATH COMPANY 
BENTON HARBOR, MICHIGAN 49022 


= Dear Customer: 


You have just purchased one of the best performing alectronic products in tha worid — your Haathkit. 


During your first 90 days of ownership, any parts which we find are dafective, either in matariais or 
— workmanship, will be repiaced or repaired frea of charge. And we'll pay shipping charges to aet those parts to 
you — anywhara in the world. 


= Your Heathkit Warranty 


= if we determina a defective part nas caused your Heathkit to need other repair, through no fauit of yours, we 
wiil service it frea — at the fectory, at any retali Heathkit Electronic Center, or through any of our authorized 
overseas distributors. 


This protection Is axciusivaly yours as tha original purchaser. Naturally, it doasn’t cover damage by use of 


the narkon rear. £ 


_—s ecid-core solder, Incorrect essembly, misuse, fire, flood or acts of God. But, It doas Insure the performance o 


Scra-cors sorcer, sncerrscs Ssser SY, PMesSuss, TFS, TOCS CF Sctis CF SC. Sut, 


= your Heathkit anywhere in the worid — for most any other reason. 
= After-Warranty Service 


What happens after warranty? We won't jet you down. if vour Haathkit needs repairs or vou need a part, iust 
writa or call tha factory, your nearest ratali Heathkit Electronic Canter, or any Heath authorized overseas 
distributor. We maintain an inventory of repiecament perts for each Heathkit model at most locations — even for 


rem a ll eh el ek ee area ne pene tO —— ae teckantac! aaneiiivetinn fe 


Modais thet no longer eppear in our current proauct line-up. Repair service and technical consultation is 
avaliabie through ali locetions. 


and that cheerful heip is nearby. 


Sinceraly, 


| 
PPP PEP 


= We hope you'll naver need our repair or replacement servicas, but it’s nice to know you're protected anyway — 


HEATH COMPANY 
Benton Harbor, Michigan 49022 
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TYPICAL COMPONENT TYPES 


This chart is a guide to commonly used types of elec- tions should prove helpful in identifying most parts and 
tronic components, The symbols and related illustra- reading the schematic diagrams. 


RESISTOR 


www— 


™ PLATE 
SUPPRESSOR 
SCREEN 


POTENTIOMETER 


ELECTROLYTIC 
(CONTROL ) 


CAPACITOR 


COLLECTOR 

TRANSISTOR | a> 
pe ae all 
NPN EMITTER 
RECTIFIER Za | 
(DIODE) a : 


VARIABLE 
CAPACITOR 


; Bln 
NS 


Ig TRANSFORMER 
¢ (IRON CORE) 


_ TRANSFORMER > ~ 
| $3! | ¢ (ADJUSTABLE oI mer LL 
POWDERED IRON Lh EON: 
|| CORE) ARROW is \ - aN 8 ntn NEON ~ 
1 INDICATES DIR- ‘ \ N Y ) 
eit @ECTION OF CORE : 


MOVEMENT TO 
INCREASE INDUCTANCE 


Bae OW |e }— ASD 7 


| 3 INDUCTOR | LT Wie 8, SPST SWITCH 
amet eae SN 


(COIL) Ca < \— 


SWITCH 
(ROTARY) §2Z : 
oO 


~ n ] 
, Fer ff ££ F IN LS 
| NY swreme (G] | 7“ Sa 


| _ —a NOT NecTen SHIELDED 
GENERAL Loop = CHASSIS GROUND CONNECTED CONNECTED t 


Page 2 


The Heathkit Model IM-103 Line Voltage Monitor uses a 


hvidlan firn ith an aneutnraad aynandardicerala mater th 


oriage circuit \ With an Sas y "tus Call, CAMGHUUCUTSUGIS FID tGr ty 


enable you to continuously and accurately monitor power 


san lennn A ealikeatinn naira: allarase 


line vorltage. -~ built-in Cavinration circuit avs you to 


calibrate the Monitor using only the line voltage to read 


ebee IOS Ww oe AML. To me ibe eel ot thee omni final 
within +94 accuracy. When it iS Cauipratea at tie specirica 


voltages (95 and 135 VAC) from an accurate voltage source, 


the Monitor will maintain an accuracy of £2%, 


————————— 


Rubber feet can be mounted on the rear or the bottom of 
the cabinet to allow the unit to sit upright or lie flat. The 
Monitor can also be wall-mounted by means of the 


mounting hole on the rear 0 
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Daftar tn tha “iit Disilelave Cisieial ine nr val nten fhe wenn bine 
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on unpacking, parts identification, tools, wiring, soldering, 


peel at bass en men ee 
GG Sépwy -step assembly PTOCEUTES. 


PARTS LIST 


Check each part against the following Parts List. The key 
numbers correspond to the numbers in the Parts Pictorial. 


KEY PART PARTS DESCRIPTION 


No. No. Per Kit 
RESISTORS 
1% Precision, 1/2 W: 
1 2-121 1 3600 22 (3.6 k) 
2-35 1 9000 2 (9 k} 
2-176 1 4500 22 (4.5 k) 
Other Resistors 
2-34-14 1 18 kQ precision, 1 watt 
2 1-23 1 27 kQ (red-violet-orange), 
1/2 watt 
3 1-20-2 1 100 2 (brown-black-brown), 
2 watt 
1-3-2 1 10 kQ (brown-black-orange), 
2 watt 
CAPACITOR-CONTROLS 
4 25-43 1 70 wF electrolytic capacitor 
5 10-51 1 5000 2 control (5 k) 
10-284 1 20 kQ2, contro! 
DIODES 
6 56-36 1 Zener diode 
7 56-56 1 1N4149 silicon diode 
8 57-27 1 1N2071 silicon diode 
HARDWARE 
9 250-116 2 6-32 x 1/4” black screw 
10 250-369 4 #6 x 1/4” bleck sheet metal 


screw 


—s 


To order replacement parts, refer to the ‘‘Replacement Parts 
Price List’’ and use the Parts Order Form furnished with this 
kit. 


KEY PART PARTS DESCRIPTION 
No. Wo. Per Kit 


11 431-87 1 20-lug termina! strip 
METAL PARTS 
90-484 1 Cabinet front 
90-485 1 Cabinet back 
WIRE-SLEEVING 
344-538 1 Gray wire 
88-1 i Line cord 
346-1 1 Smell sleeving 


MISCELLANEOUS 
12 75-24 1 Strain relief 
13 207-72 1 Cable clemp 
14 60-20 1 Slide switch 
15 261-29 4 Plastic foot 
16 407-156 1 Meter 
17 75-90 1 Insuletion papar 
391-34 1 Blue and white labal 
§97-260 1 Parts Order Form 
§97-308 1 Kit Bullders Guide 
1 Manual (See front cover for 
part number.) 
Solder 
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Before starting to assemble this kit, be sure you have read ( ) Prepare a 3-1/4" gray wire by removing 1/2” of 
the wiring, soldering, and step-by-step essembly information insulation from one end and 1/4” from the other end. 


mists 


in the “Kit Buiiders Guide.’ 


; . Pa . . ” . . 
Refer to Pictorial 1 (fold-out from Page 5) for the following () ss the end of the wire with 1/2” of insulation 


removed through lug 3 (S-2) to lug 2 (S-1) of control 


Steps. A. 

NOTE: Use 1/2 watt resistors unless the step directs ( } Connect the other end of this wire to lug 1 of control 
otherwise, All resistors will be called out by the resistance B (NS) 

velue (in 922 or kQ) and the color code. Capacitors will be 

called out by capacitance velue and type. NOTE: When you are instructed to prepare a wire in any of 


the following steps, cut the wire to the specified length and 


Place a soft cloth over your work area to keep th abinet 


seRe SOR, GOR OVEr YOUR WOFK area tO Keep {untess otherwise directed) remove 1/4” of insulation from 
front and meter face from being scratched. each end. 
(_ ) Position the cabinet front as shown in Pictorial 1. (_ ) Prepare a 5-1/4” gray wire and a 4” gray wire. 


{ ) Connect one end of the 5-1/4” wire to lug 1 of control 
B (S-2). The other end will be connected later. 


( ) Connect one end of the 4” wire to lug 1 of control A 
(S-1). The other end will be connected later. 


{ ) Pass one lead of a 27 kQ lred-violet-orange) resistor 


ay faa ar Ree Ys SPV IV Ci ainges TOSS! 

BEND Lins through lug 3 (S-2) to lug 2 (S-1) of control B. The 
FLAT other end will be connected later. 

( ) Refer to Detail 18 and install the slide switch at 


location C using 6-32 x 1/4” screws, 
Detail 1A 


6-32 x 1/4" 
BLACK SCREW 


( ) Refer to Detail 1A and mount the 5000 2 control 
(#10-51) at A. Position it as shown in Pictorial 1. 


Bend the tabs flat, as shown, 
() In a similar manner, install the 20 kQ control Go 

(#10-284) at B. 
NOTE: When a wire passes: through (or wraps around) a ata 
connector and then goes to another point, it will count as CHASSIS 


two wires in the solder instructions (S-2), one entering and 
one leaving the connection. Detail 1B 


3/, Y%, Y% Oo 4” 2" 3" 4" 5" 6” 
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( ) Prepare the following lengths of gray wire by removing 


3/8” of insulation from each end (3/8 needed to hoid 
wires on terminals before they are soldered). NOTE: 
The wires are listed. in the order in which they will be 
used, 


7-1/4" 6-1/4" 
4" 3-3/4" 
2-3/4" 7/8" (Remove all insulation.) 
3-1/ ms 3-1 /2" 


Connect one end of each of these wires to slide switch C as 
directed below. The other end of each wire will be 
connected later. 


ae ee ee ee et 


WIRE CONNECT TO 

) 7-1/4" lug 9 (S-1) 

) 4” lug 6 (S-1) 

) 2-3/4" lug 3 (S-1) 

) 3-1/2" lug 8 (S-1) 

) 61/4" lug 5 (S-1) 

) 3-3/4" lug 2 (S-1) 

) 7/8" lug 7 (S-1) and lug 4 (S-1) 
) 3-1/2” lug 1 (S-1) 


Bend all of the wires and the 27 kQ resistor out of the 
area of the meter opening. 


Me 


Refer to Pictorial 2 for the following steps. 


(_) Carefully unpack the meter and the hardware supplied 


%a yy V4 O 


with it. Place the meter face down and position it as 
shown. 


Place the cabinet front on the meter, making sure that 
all four mounting screws pass through the cabinet 
front. 


Install nuts and lockwashers (supplied with the meter) 
at AA, AB, and AD. Do not tighten the nuts. 

Slide a plastic cable clamp over the 70 yF electrolytic 
capacitor. Position the clamp and the positive (+) end 
of the capacitor, as shown. 
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PICTORIAL 2 


Mount the 70 uF capacitor with the cable clamp at AC 
with a lockwasher and nut. Do not tighten the nut. 


) With the capacitor positioned as shown, tighten the 
four nuts. Do not overtighten these nuts, as the plastic 
meter case may be cracked, 

) Remove the shorting wire from the meter and discard 
the shorting wire. 

) Remove the outer nut and solder lug from each of the 
meter terminals, 

3 3 4 99 5 9 6 sy 


= aes 
yo ae 
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Refer to Pictorial 3 for the following steps. 


( ) Mount the 20-lug terminal strip on the meter 
Position the solder lugs as s' 


tighten the nuts carefully. 


terminals, 


Ia aren - 
Uy 


al 
IOWA «anc 


CAUTION: When making solder connections near the meter, 
do net allow the iron to come in contact with the meter 


case. 


(_ ) Solder the meter solder lugs as shown to lugs 4 and 8 
of the terminal strip, 


~ 

~ 
mr 
a 
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oO 
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gth of sleeving over the positive (+) lead 
apacitor. 

( ) Connect this lead to lug 1 of the terminal strip (NS). 
NOTE: In the following steps position all wires against the 
front panei and crimp the wire ends to the lugs on the 


terminal strip. 


( ) Connect the free end of the wire coming from lug 9 of 
slide switch C to lug 1 of the terminal strip (NS). 


_~ 


~_ 


| 
- 


— 
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a 4” gray wire and connect it between lug 1 
d lug 16 (NS) of the terminal strip. 


Prepare a 2-3/4" gray wire and connect it between lug 
6 (NS) and lug 13 (NS) of the terminal strip. 


Connect the wire coming from lug 6 of stide switch C 
to lug 5 of the terminal strip (NS). 


Connect the wire coming from lug 8 of slide switch C 
to lug 9 of the terminal strip (NS). 


Connect the wire coming from lug 5 of the slide 
switch C to lug 4 of the terminal strip (S-1). 


Connect the wire coming from lug 1 of control B to 
lug 17 of the terminal strip (NS), 


Place a 2-1/2" length of sleeving over the negative (-) 
lead of the 70 uF capacitor. Connect this lead to lug 
15 of the terminal strip (NS), 


Connect the wire coming from lug 1 of control A to 
lug 12 of the terminal strip (NS). 


WY 


Wy 


LS 


\J om. AE 
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2 Diatnrial A far the fallawing etanc 

ww EPEAT FCS SP Or Lt tViwyviely wu. 
Omen md thin seen mei Lea 9 nf nlindan watenk OO 
WUE UTC wire coming fro iv mya 1 SIS SVVELUIT Ww 
to lug 10 of the terminal strip (NS) 


Connect the wire from lug 2 of slide switch C to lug 8 
of the terminal strip (S-1}. 


Connect the wire coming from tug 1 


to lug 7 of the terminal strip (NS). 


ammaesrt ane least wf = TMA CE flere Lin. oe ae 


Connect one lead of 4 166 2 {browrn-bl jack: brown) 
2-watt resistor to lug 1 (S-4) and the other lead to lug 


Parry 


20 (NS) of the terminal strip. 


NOTE: DIODES MAY BE SUPPLIED IN ANY OF THE FOUR 
SHAPES SHOWN IN THE FOLLOWING ILLUSTRATION. THE | 
CATHODE END OF THE DIODE 1S MARKED WITH A BAND 
OR BANDS. THIS END SHOULD ALWAYS BE POSITIONED 
AS SHOWN IN THE PICTORIAL WHERE IT IS INSTALLED. 


KRY AY OY 
AT 


Dafa. tn Pintentl AA Than vnisca the i re | from ohn 
AGG (0 Vo FA, Wei TOUTE THe 16aG TOM we 
cathode (banded) end of a 1N2071 silicon diode 
fan te Mp es a 40 1691 4. L An Ie ny -£ 2. 
(#57-27) around lug a yords LO Wig ay ford) OU 


terminal strip. 


Route the lead from the other end of this diode to lug 


2 of the terminal strip (IND). 
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Connect a 10 kQ (brown-black-orange} 2 watt resistor 
between lug 5 (NS) and lug 16 (S-2) of the terminal 
strip 

Connect a 3600 & (3.6k) precision resistor from tug 
15 (NS) to lug 17 (S-2) of the terminal strip. 

Cut two 1/2” lengths of small sleeving. Plece one of 
these lengths on each lead of the zener diode 


Ranta tha laad fram tha sathada lhand \ anal af thie 
FEWULS LEIS FCC TEED GI VOLT PRI UI WE OBETED 
diode around lug 6 (S-3) to lug 5 (S-3) of the terminal 


Connect the other lead of this diode to lug 15 of the 


terminal sti rip { } 


Connect the lead from the other end of this resistor to 


lug 7 of the terminal etrin (NS) 


Aor awe Sep yee ye 


Connect an 18 kQ precision 


La os Bal pao SSSlU 


lug 9 (S-2) and lug 12 (S-2) of the terminal strip. 


Connect the lead from the cathode (banded) end of a 


INeIaYg silicon diode (#56-56) to iug 1U {Oo-2) and tne 
other lead to lug 11 (NS) of the terminal strip, 


Connect the free lead of the 27 kQ resistor coming 
from lug 3 of control B to lug 11 of the terminal strip 
(S-2). 


ig AS 


7 S7 
Stn, f 


Detail 4B 


() Refer to Detail 4B. and separate the line cord wires as 
shown, Then twist the small wire strands together and 
apply a small amount of solder to the end of each wire 
to hold the separate strands together. 


( ) Pass this end of the line cord through hole D of the 


cabinet front. Then connect one line cord wire to lug 
2 (S-2) end the other line cord wire to lua 14 (S-3) of 


eo foot Sif TS Nees SE 


the terminal strip. 


PLACE THE LINE S 
CORD IN THE SLOT Ss 


UEEZE THE TWO 
GMENTS TOGETHER 


INSERT INTO 
THE CHASSIS 


moO 


Detail 4C 


(_) Refer to Detail 4C.and install a strain relief on the line 
cord and in hole D es shown. 


This completes the initiel wiring of the chassis. Carefully 
inspect the unit for loose wires or unsoldered connections. 


Remove any wire clippings or solder splashes that may be 
lodaed in the wiring, Then proceed to the “Initial Test’ 


“oo Loe 


section. 


INITIAL TEST 


NOTE: The purpose of the “Initial Test’ section of the 
Manual is to meke sure your Line Voltage Monitor will not 
be dameged es the result of a wiring error or some other 
difficulty when it is first turned on. If you do not have an 
ohmmeter, disregard the following “Resistance Check” and 
proceed to the “Final Assembly”’ section. 


RESISTANCE CHECK 


(_ ) Connect the negative, or common, ohmmeter lead to 
lug 15 of the terminel strip, 


{ ) Connect the other ohmmeter lead to lua 19 of the 


terminal strip. After the meter stops moving, a reading 
of at least 20 kQ should be obtained. If the reading is 


less then 20 kQ, recheck the wiring and refer to the 
“In Case of Difficulty” 


sey 


section, Resolve any difficulty 
SOCtioONn, Mesoive any GNTiculty 


and recheck to obtain the proper ohmmeter reading 


before proceeding to the “Final Assembly. ov 
© proceeding to ASSST 
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Rafar to Pictorial 5 for tha following staps. 


NOTE: In tha following stap you will be instructed to 
mount tha piastic feet. These feet may be instalied aither on 
tha bottom or back of tha cabinat. 

(_ ) Ramova tha backing from tha plastic feet. Press these 
faet into tha desired position as shown. 


NOTE: Tha heavy insulation nanar installed in tha 
naxt staps protects tha Lina Voltaga Monitor against 
anv metal obiacts which might anter tha cabinet back 


Sle VS ess Vere e & Sly CR WEEE BTN 


through tha wall-mount opaning. 


() Position tha insulation paper with tha wax paper 


. . . . 2 
backing up, as shown in tha inset drawing, Measura 


1-1/4” from tha adga and mark tha paper backing. 


NOTE: tn tha following stap you will ba instructed to cut 
through tha wax paper hacking. DO NOT cut through the 


roe ee nee! WS Seen regen Sen 


heavy insulation paper. 


(_) With a knifa, cut through tha wax papar backing along 


tha lina you marked in tha last stap. 


Ramova tha 1-1/4” piaca of wax paper backing. Than 
turn tha insulation paper over and press it into 
position, as shown, with its edga against tha innar 
cornar of tha cabinet. 


ark 3+ 
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PICTORIAL 5 


— 
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WALL-MOUNT 
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BLACK #6 x 1/4" 


SOD SHEET METAL SCREW 
Detai! 5A 


production series number of your kit. Refer to these 
numbers in any communications with tha Heath Company 
about this kit. 


( ) Carefully ramova tha paper backing from tha blua and 


whita labal and press it into position as shown, 


U HFeSs EOP OVS TL TE SS SO 


( ) Refer to Detail 5A and attach tha cabinat back to tha 
cabinat front with black #6 x 1/4” sheet matal screws. 
Nota tha position of tha wall-mounting opening, 


This completes tha assernbly of your Heathkit Modal IM-103 
Lina Voltage Monitor. 


FOR WALL 
MOUNTING 


These instructions are divided into two sections. Use the 
first section ‘Adjustment Without Instruments,” when 
additional test equipment is not available. Use the second 
section, “Adjustments With Instruments,” to obtain greater 
accuracy when an accurate AC voltmeter and a varieble AC 
voltage source are available. 


rotation. 


Before connecting the Line Voltage Monitor to an AC 
outlet, check to see that the meter indicates at the 90 


volt point on the scale. If necessary, adjust the screw 
on the front of the meter so the meter needle is an 90. 


Place the NORM-CAL switch in the CAL position. 
Connect the Line Voltage Monitor to an AC outlet, 


Adjust the LOW control to indicate 137.5 V on the 
meter, 


(_ ) Return the NORM-CAL switch to NORM, 


NOTE: To complete the following step, it is necessary to 
know the correct power line voltage. If you do not know the 
correct power line voltage, do not perform this step. 


( ) Adjust the HI control to indicate the voltage of the 
line being measured. 


This completes the adjustment of the Line Voltage Monitor. 


IN CASE OF 


This part of the Manual will help you locate and correct any 
difficulty which might occur in your Monitor. 


1. Recheck the wiring. Trace each lead in colored pencil 
on the Pictorial as it is checked. It is frequently 
helpful to have a friend check your work. Someone 
who is not familiar with the unit may notice some- 
thing consistently overlooked by the kit builder. 


Page 9 


ADJUSTMENTS WITH INSTRUMENTS 
( ) Set the HI and LOW controls at the center of their 
rotation. 


Before connecting the Line Voltage Monitor t 


fou} 
a W St eager OVEN E BRUNT LM Ge 


outlet, check to see that the meter indicates at the 90 


volt point on the scale, If necessary, adjust the screw 


on the front of the meter so the meter needle is on 90, 


NOTE: A variable AC voltage source and an accurately 
calibrated AC voltmeter are required for the following steps. 


Place the NORM-CAL switch in the NORM position. 


Set the output from the veriable supply to 95 VAC as 
indicated on the power supply meter. 


Adjust the LOW control for a meter reading of 95 
VAC on the Line Voltage Monitor. 


Set the output from the varieble supply to 135 VAC. 


Adjust the HI control for a meter reading of 135 VAC 
on the Line Voltage Monitor. 


Repeat the above steps until the Line Voltage Monitor 
reads the same as the meter on the variable supply at 
95 VAC and 135 VAC. 


This completes the adjustments of the Line Voltage 
Monitor. 


DIFFICULTY 


2. About 90% of the kits that are returned to the Heath 
Company for repair do not function properly due to 
Poor connections and soldering. Therefore, many 
troubles can be eliminated by reheating all 
connections to make sure that they are soldered as 
described in the Soldering section of the Kit Builders 


Guide. Oo 
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3. Check the values of the parts. Be sure in each step that 
the proper part has been wired into the circuit, as 
shown in the Pictorial diagrams. 


4. Check for bits of solder, wire ends, or other foreign 
matter which may be lodged in the wiring. 


ey Bes 


rrr 


5. A review of the Circuit Description may also help you 
determine where the trouble is. 


NOTE: In an extreme case where you are unable to resolve a 
difficulty, refer to the ‘Service and Warranty” sections of 
the ‘Kit Builders Guide,’’ and to the ‘Factory Repair 
Service” information on Page 15 of this Manual. 


fet tat Tone 
| irtitiat t 
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No meter indication. 
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Zener diode D3 installed incorrectly. 


Improper power source (source voltage 

must be between 90 and 140 VAC). 

Diode D1 or D2 installed backward | 
or fauity. 


Meter deflects below 90 1. 

at the left side of | 2. 

meter scale, 

Meter deflects maximum 1. 
| to the right side of | 2. 

meter scale, 


137.5 V measurement cannot i. 
be obtained in CAL position 
of slide switch: | 


Reversed connections to meter. 
Diode D2 installed backward. | 


Zener diode (D3) installed 
incorrectly or faulty. 


HI adjustment incorrect. | 


incorrect wiring to slide switch and 
to controls R3 and R6, 


(Gg ucaranrt] ; Page 11 


a 


Voltage Range 


Voltage Accuracy (Sine Wave) 


Power Requirements . . . . 


Dimensions 


Net Weight 


e es @ @ @ 8 @ 


90 VAC (rms) to 140 VAC (rms). 

+2% when calibrated at 95 VAC and 135 VAC from an 
accurate voltage source. 

£5% when calibrated with a known line voltage. 

90 VAC (rms) to 140 VAC (rms), 50 to 60 Hz, 4.2 watts. 
5-1/8" high x 6-1/4" wide x 3” deep. 


2 Ibs. 


The Heeth Company reserves the right to discontinue 


produ 


a | 


cts and to change specifications at any time without 


incurring any obligation to incorporate new features in 


products previously soid. 
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Refer to the Schematic Diagram while you read this Circuit 
Description. 


The line voltage being monitored is rectified and filtered by 
diode D1, resistor R1 and capacitor C1 to produce a DC 
voltage. This DC voltage is then applied to a bridge circuit, 
which is shown redrawn in Figure 1 without the 
NORM-CAL switch (switch in the Norm position). 


Zener diode D3 holds the negative side of the meter at a 
constant potential. The Low Limit control (R3) is adjusted 
so the bridge is balanced (no current through the meter) 
with a 90 VAC line voltage input. When the line voltage 
input increases, the voltage at the junction of R3 and R5 
increases proportionally. Current then flows through the 
meter, deflecting the meter above 90 on the scale. 


HEATHEI1 
—__ 


Hi Limit control R6 is adjusted so the meter will deflect to 
full scale with an input line voltage of 140 -VAC, Diode D2 is 
in series with the meter to protect it from the reverse 
current produced when the input line voltage drops below 
90 VAC. 


Figure 2 is a simplified drawing of the circuit when the 
NORM-CAL switch is placed in the CAL position (used only 
when the Monitor is adjusted without a voltage standard. 
See “Adjustments Without Instruments,” Page 9). R8 and 
R9 form a voltage divider across zener diode D3. The 
zener-regulated voltage across RQ is then used as a cali- 
bration source for the meter, which is in series with the Low 
Limit control, R4, and R5. The Low Limit control is 
adjusted to produce a predetermined current through the 
meter (at the 137.5 VAC rms point). This setting of R3 will 
produce a voltage at the junction of R3 and R5 that causes a 
meter reading of (approximately) the actual line voltage 
when the switch is placed in NORM position and the Hi 
Limit control (R6) is set at the center of its rotation. 
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The following prices apply only on purchases from the local Heathkit source and will reflect additional 
Heath Company where shipment is to a U.S.A. destination. —_ transportation, taxes, duties and rates of exchange 


Add 10% (minimum 25 cents) to the price when ordering 


om an authorized Service Center or Heathkit Electronic To order parts, use the Perts Order Form furnished with this 
Center to cover local sales tax, postage and handling. kit. If a Parts Ord orm is not available, refer to 
Quiside the U.S.A, parts and service are avaitante from your Replacement Parts in the Kit Buiiders Guide. 
PART PRICE DESCRIPTION PART PRICE DESCRIPTION 
No. Each | - No. Each 
RESISTORS HARDWARE 
1% Precision, 1/2 Watt 250-116 05 6-32'x 1/4” black screw 
2-121 25 3600 2 (3.6k) 250-369 .05 #6 x 1/4” black sheet metal 
2-35 .20 9000 2 (9k} screw 
TERMINAL STRIP 
Other Resistors 431-87 45 20-lug terminal strip 
2-94-1 .20 18 k&2 precision, 1 watt 
1-23 10 27k, 1/2 watt METAL PARTS 
1-20-2 15 100 2, 2 watt 
1-3-2 15 10 kQ, 2 watt 90-484 1.35 Cabinet front 
$0-485 1.25 Cabinet back 
WIRE-SLEEVING 
344-58 .05/ft Gray wire 
89-1 45 Line cord 
CAPACITOR-CONTROLS 346-1 O5/ft —Smeii sieeving 
25-43 1.15 70 pF electrolytic capacitor MISCELLANEOUS 
10-51 35 5000 2 control (5k) 
10-284 +35 20 kS2 contro! 
75-24 .10 Strain relief 
207-72 .10 Cable clamp 
60-20 30 Slide switch 
261-29 .05 Plestic foot 
DIODES 407-156 8.50 Meter 
75-90 10 Insulation paper 
56-36 1.50 Zener diode 331-6 15 Solder 
56-56 -20 1N4149 silicon diode 2.00 Manual (See front cover for 
57-27 .50 1N2071 silicon diode part number.) 
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You can return your completed kit to the Heath Company 
Service Denartment to have it repaired for a minimum 
service fea. (Kits that heve been modified will not be 


a nearby Heath Authorized Service Center. These centers are 
listed in your Heathkit catalog. 


To he eligible for renlacement narts under the terms of the 


Vea 


warranty, equipment returned for factory repair service, or 


dalivearad tn a HMaath Authorizad yine Canter miset ha 
MOIVMIOU UY GP EGGLEE FWUELEIEICORE WPI WuUltLM, Flee Wo 
accompanied by the invoice or the sales slip, or a copy of 
aithae EE unis cand tha nrininal Inuniaa or ealac clin f+ will he 
eitngr. ve yvu Pers LIS We tyra PIV WI OatGe PAM td UL WET! Wo 


returned to you. 


If it is not convenient to deliver your kit to a Heath 
Authorized Service Center, please ship it to the factory at 


Benton Harbor, Michigan and follow the following shipping 
instructions: 


Prepare a ietter in dupiicate, containing the following 
information: 


Your name and return address. 

Date of purchase. 

A brief description of the difficulty. 

The invoice or sales slip, or a copy of either. 

Your authorization to ship the repaired unit back to 
you C.O.D. for the service and shipping charges, plus 
the cost of perts not covered by the warranty. 


REPA 
1 ie O 


Im SERVICE 
crt whe Fi WV IY 


Attach the envelope containing one copy of this letter 
directly to the unit before packaging, so that we do not 


overlook this important information. Send the second copy 
of the letter by separate mail to Heath Company, Attention: 


Sieve a NANT EU PORE OY y 7 SUL UEULEWEES 


Service Department, Benton Herbor, Michigan. 


Check the equipment to see that ell parts and screws are in 


niana (Do not tinchida unndan cabinets aah a chinnina 
pPiveus — wr ewe TWwiwuMw VIWVWUUIE WNMIIGLS wren Sp wiity 
receivers, tuners, amplifiers, or TV sets, as these are easily 
damannae in chinmans Tha ase See eee 

Yuallaygou it SUUEPETEGTel, } inci, with the Squipment in heavy 
paper. Place the equipment in a strong carton, and put et 
banat TUPRELE FAIMLICG anf a. ee eee Pl ee et eet 
tCase tance TIVUNCS ul TSSUiSenmt packing Mater iat 


(shredded paper, excelsior, etc.) on all sides, between the 
equipment and the carton. Seai the carton with gummed 
paper tape, and tie it with a strong cord. Ship it by prepaid 
express, United Parcei Service, or insured parcei post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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NOTES: 


1. All resistor values are in 
ohms; K = 1000. 


2. All resistors are 1/2 watt 
unless marked otherwise. 


SCHEMATIC DIAGRAM 


CHASSIS PHOTOGRAPH 


NORM-CAL 
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THE WORLD'S FINEST ELECTRONIC EQUIPMENT IN KIT FORM 


